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SPECIFICATION 



Electronic Version 1 .2.8 
Stylesheet Version 1 .0 

SYSTEM TO DETECT USER 
ENTRY INTO A DEFINED 
DANGER ZONE 

Background of Invention 

[0001 ] 1 . FIELD OF THE INVENTION. 

[0002] The present invention relates generally to power saws, and more specifically, to a 
system for detecting a user entry into a defined danger zone surrounding a hazard 
such as a saw blade. 

[0003] 2. DESCRIPTION OF RELATED ART. 

[0004] A variety of mechanisms that sense human contact with a saw blade are known. 
Such mechanisms may be used to actuate an emergency braking device to stop 
rotation of the saw blade in response to a user contacting the blade. These devices are 
often complicated and expensive to implement. Further, it may be desirable to sense a 
user's presence near the saw blade or other defined danger zone prior to the user 
contacting the blade. 

[0005] The present application addresses these shortcomings associated with the prior 
art. 

Summary of Invention 

[0006] 

In accordance with aspects of the present invention, a system and method for 
detecting user entry into a defined danger zone surrounding a saw blade includes a 
non-conducting member defining an opening therein for receiving a saw blade. The 
non-conducting member may comprise, for example, an insert received by an 
opening in the work surface or table of a table saw, scroll saw, band saw, miter saw, 
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etc. Alternatively, it may comprise the blade guard of a radial arm saw or miter saw, 
for example. A conductive sensor is situated on the non-conducting member adjacent 
the opening to define a danger zone near the saw blade. The conductive sensor 
possesses an electrical capacitance to its surroundings, sometimes referred to as 
capacitance to ground. A voltage source is coupled to the sensor and a monitor circuit 
is configured to detect a change in the capacitance caused by a user in close 
proximity to the sensor so as to signal a user entry into the danger zone. 

[0007] In some exemplary embodiments of the invention, the sensor has an irregular 
shape to define enlarged danger zones at certain areas around the blade. In other 
embodiments, multiple sensors are provided to define multiple danger zones. For 
example, separate danger zones may be defined at the infeed and outfeed ends of the 
blade, as well as the area along the sides of the blade. Accordingly, different actions 
may be taken in response to a user entry into corresponding danger zones, such as 
activating an alarm in response to entry into one danger zone, and/or controlling 
operation of the saw's motor in response to entry into another danger zone. 

Brief Description of Drawings 

[0008] Other objects and advantages of the invention will become apparent upon reading 
the following detailed description and upon reference to the drawings in which: 

[0009] Figure 1 is a block diagram schematically illustrating a system for detecting user 
entry into a defined danger zone in accordance with exemplary embodiments of the 
invention. 

[0010] Figure 2 is a side view of an insert and conductive sensor such as that shown in 



Figure 1 . 



[0011] 



Figure 3 schematically illustrates portions of a system for detecting user entry into 
a defined danger zone in accordance with further embodiments of the invention. 



[0012] 



Figure 4 is a block diagram schematically illustrating portions of a system for 
detecting user entry into a defined danger zone in accordance with still further 



embodiments of the invention. 



[0013] 



Figure 5 is a block diagram schematically illustrating portions of a system for 
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[0014] 

[001 5] 
[0016] 
[0017] 

[0018] 

[0019] 

[0020] 

[0021] 

[0022] 



detecting user entry into multiple defined danger zones in accordance with 
embodiments of the invention. 

Figure 6 conceptually illustrates a saw blade control system in accordance with 
aspects of the inventionFigure 7 conceptually illustrates a system for detecting user 
entry into a danger zone in an exemplary implementation in a miter saw. 

Figure 8 is a perspective view generally illustrating a radial arm saw blade guard 
incorporating a detection system in accordance with aspects of the present inventipn. 

Figure 9 is a close-up perspective view illustrating a portion of a blade guard 
having an enlarged infeed danger zone. 

Figure 1 0 diagram schematically illustrates portions of an exemplary system for 
detecting user entry into a defined danger zone suitable for use with a scroll saw or 
band saw. 

Figure 1 1 is a schematic diagram illustrating a monitoring circuit for detecting 
user entry into a danger zone in accordance with an exemplary embodiment of the 
present invention. 

Figure 12 is a schematic diagram illustrating a monitoring circuit for detecting 
user entry into a danger zone in accordance with another embodiment of the present 
invention. 

Figure 1 3 is a schematic diagram illustrating a monitoring circuit for detecting 
user entry into a danger zone in accordance with a further exemplary embodiment of 
the present invention. 

Figure 14 is a schematic diagram illustrating a monitoring circuit for detecting 
user entry into a danger zone in accordance with a still further exemplary 
embodiment of the present invention. 

While the invention is susceptible to various modifications and alternative forms, 
specific embodiments thereof have been shown by way of example in the drawings 
and are herein described in detail. It should be understood, however, that the 
description herein of specific embodiments is not intended to limit the invention to 
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the particular forms disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within the spirit and scope of the 



invention as defined by the appended claims. 



Detailed Description 



[0023] 



Illustrative embodiments of the invention are described below. In the interest of 



clarity, not all features of an actual implementation are described in this specification. 
It will of course be appreciated that in the development of any such actual 
embodiment, numerous implementation-specific decisions must be made to achieve 
the developers" specific goals, such as compliance with system-related and business- 
related constraints, which will vary from one implementation to another. Moreover, it 
will be appreciated that such a development effort might be complex and time- 
consuming, but would nevertheless be a routine undertaking for those of ordinary 
skill in the art having the benefit of this disclosure. 

[0024] Turning now to the drawings and referring initially to the embodiment illustrated 
in Figure 1 , reference numeral 30 generally designates a system to detect user entry 
into defined danger zones of a power saw according to embodiments of the present 
invention. The system 30 shown in Figure 1 includes an insert 20 made of a, non- 
conducting material such as plastic. The insert 20 defines a slot 1 1 for receiving a saw 
blade and is received by a table 1 0. Alternatively, the entire table 1 0 could be made of 
a non-conductive material, eliminating the need for the non-conducting insert 20. In 
certain embodiments, such as a table saw, the blade would extend from the underside 
of the table 1 0 up through the slot 1 1 . The insert 20 may be removable to facilitate 
changing of the saw blade by giving access thereto from the upper side of the table 
10. In other embodiments, such as a miter saw, the blade would be moved down by a 
user from above the table 1 0 to be received by the slot 11. 

[0025] A conductive sensor 21 is situated on the insert 20 so as to define a danger zone 
27. Typically, the danger zone 27 is an area adjacent the slot 1 1 that receives the saw 
blade. The system 30 of the present invention detects a user's entry into the danger 
zone 27 an area near the saw blade to activate an alarm or stop rotation of the blade, 
for example. 
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[0026] A voltage source 28 is connected to the sensor 21. The presence of a large 

conductive body, such as a user of the saw, will change the capacitance between the 
sensor and its surroundings. A monitoring circuit 29 detects changes in the 
capacitance to signal a user's entry into the defined danger zone 27. The monitoring 
circuit 29 is discussed further herein below. 

[0027] The sensor 21 may be situated in various locations relative to the insert 20. In 
Figure 2, one embodiment of the present invention is shown with the conductive 
sensor 21 mounted on the underside of the insert 20. 

[0028] Figures 3 and 4 depict further embodiments of the present invention. Generally, 
the insert 20 includes an infeed end 24 the end situated near the portion of the blade 
that initially receives the work piece being cut and an outfeed end 25 generally 
opposite the infeed 24. In the embodiments shown in Figures 3 and 4, the danger 
zone 27 defined by the sensor 21 is enlarged at the infeed 24 and outfeed ends 25. In 
Figure 4, the danger zone 27 at the outfeed end 25 is further enlarged for increased 
reach-around detection. In other embodiments, only one of the infeed 24 or outfeed 
25 ends has an enlarged danger zone. 

[0029] Figure 5 illustrates another embodiment of the present invention with a separate 
sensor 22 defining a separate outfeed 25'danger zone and a separate sensor 23 
defining a separate infeed 24 danger zone. By using a plurality of sensors to define 
danger zones, different actions may be taken upon sensing user entry into 
corresponding danger zones. For example, Figure 6 conceptually illustrates a saw 
blade control system in accordance with aspects of the invention. The insert 20, 
including one or more sensors defining corresponding danger zones, is shown 
situated so as to surround a saw blade 50. The blade 50 is powered by a motor 52. 
Upon detecting a user entry into a danger zone by the monitor circuit 29, an alarm 54 
may be activated and/or the motor 52 may be stopped or prevented from starting. A 
braking device could also be activated in response to detection of a user entry into the 
danger zone. 

[0030] Where multiple danger zones are defined such as in the embodiment illustrated in 
Figure 5, one action may be taken if a user entry into the outfeed 25 danger zone is 
detected, such as activating the alarm 54, while the motor may be stopped or 
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prevented from starting upon detection of user entry into the infeed 24 danger zone. 

[0031] Figure 7 conceptually illustrates an exemplary implementation of the detection 
system in a miter saw. Reference numeral 31 generally depicts portions of the miter 
saw incorporating the detection system of the present invention. The base 12 of the 
miter saw supports the table 1 0 and a rip fence 1 3, and a mounting 1 4 for an 
overhanging arm and blade (not shown). The insert 20, including one or more sensors 
defining corresponding danger zones is shown surrounding the slot 1 1 that receives 
the saw blade during cutting operations. Miter saws typically employ a trigger- 
controlled on-off switch. Accordingly, the monitor circuit may be configured to 
activate an alarm rather than start the motor if a user is detected in a danger zone. 

[0032] Turning to Figure 8, the reference numeral 32 generally refers to a radial arm saw 
blade guard 16 incorporating a detection system in accordance with aspects of the 
present invention. A radial arm saw moves extensively relative to the table holding the 
work piece, so for a sensor system to be work well, the sensor system has to move 
along with the radial arm saw blade. Thus, in the embodiment illustrated in Figure 7 
the sensor 21 is connected to the lower portion of the guard 16. Figure 9 shows a 
portion of the blade guard 16 the sensor 21 expanded to define an enlarged infeed 
danger zone 26. 

[0033] Figure 1 0 shows an insert 20 suitable for use in a scroll saw or band saw. The 

non-conducting insert 20 is received by the table 1 0 of the saw. A conductive sensor 
21 is situated adjacent the opening 1 1 through which a blade 51 extends. The insert 
20 may define a slot 1 1 a to allow removal of the insert 20 from the table 1 0 without 
first removing the blade 51 . 

[0034] As noted above, user entry into the danger zone is detected by monitoring the 
capacitance changes caused by a user coming in close proximity to the conductive 
sensor 21 . A variety of approaches for sensing the proximity of a large conductive 
body are used in various exemplary embodiments of the invention. 

[0035] 

Figure 1 1 shows one embodiment of a monitoring circuit for detecting user entry 
into the danger zone. The voltage source comprises an oscillator 128 connected to 
the sensor 21 via an impedance 160. Reference numeral 162 represents the normal 
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sensor 21 to ground capacitance, and reference numeral 164 represents the increase 
in capacitance resulting from the presence of a large body, such as a user. A voltage 
monitor 1 29 is connected to the sensor 21 . The voltage drop through the impedance 
160 due to the increased capacitive load 164 reduces the voltage at the sensor 21 and 
at the monitor 129, which is used to trigger an alarm or other action, such as 
stopping the saw motor or preventing it from starting. 

[0036] In Figure 12, the increase 164 in the sensor"s 21 capacitance to ground 

imbalances a bridge 170. A voltage monitor 129 is connected to the bridge 1 70 to 
sense the voltage imbalance at the bridge 1 70. In the circuit shown in Figure 1 3, the 
increase 1 64 in the sensor" s 21 capacitance to ground imbalances a bridge 1 80 
driving a comparator 1 82. A reference signal is coupled to one input 1 83 of the 
comparator 1 82, and the signal at the other input 1 84 of the comparator 1 82 varies 
with changes in the sensor 21 capacitance. In Figure 14, the combined capacitance 
value 1 86 determines the frequency of the oscillator 128. When the capacitance 164 
changes due to the presence of a large conductive body, the frequency changes. A 
circuit 188 is sensitive to changes in the output frequency of the oscillator 128 to 
sense the presence of a user in the danger zone. 

[0037] The particular embodiments disclosed above are illustrative only, as the invention 
may be modified and practiced in different but equivalent manners apparent to those 
skilled in the art having the benefit of the teachings herein. Furthermore, no 
limitations are intended to the details of construction or design herein shown, other 
than as described in the claims below. It is therefore evident that the particular 
embodiments disclosed above may be altered or modified and all such variations are 
considered within the scope and spirit of the invention. Accordingly, the protection 
sought herein is as set forth in the claims below. 
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